The neuroprotection of liraglutide on diabetic cognitive deficits is associated with improved hippocampal synapses and inhibited neuronal apoptosis.
Diabetes mellitus can cause cognitive impairments, a state between normal aging and dementia. Effective clinical interventions are urgently needed to prevent or treat this complication. Liraglutide as a glucagon-like peptide 1 analog has been shown to exert memory-enhancing and neuroprotective effects on neurodegenerative diseases. This study aims to investigate the neuroprotective effects of liraglutide in streptozotocin (STZ)-induced diabetic mice with cognitive deficits. Male C57BL/6J mice were intraperitoneal injected with STZ (65 mg/kg body weight daily for 5 days) to induce type 1 diabetes model. Then the mice were treated with liraglutide (250 mg/kg/day, for 6 weeks) or saline. Weekly changes of body weight and fasting blood glucose were measured. Cognitive performance was evaluated by Morris water maze test. The ultrastructure of hippocampus was observed by transmission electron microscope. The superoxide dismutase activities and malondialdehyde levels in the hippocampus were detected by biochemistry assay. Apoptosis-related proteins and phosphoinositide 3-kinase (PI3K)/protein kinase-B (Akt) signaling were detected by Western blotting. We found that STZ-induced diabetic mice exhibited impaired learning and memory, ultrastructure damage of hippocampal neurons and synapses, exacerbated oxidative stress and neuronal apoptosis, as compared to the control mice. These effects were attenuated by the treatment with liraglutide. Furthermore, liraglutide reversed diabetes-induced alterations in PI3K/Akt signaling pathway that plays an essential role in modulating neuronal survival, apoptosis and plasticity. These data suggest that the neuroprotective effects of liraglutide on diabetes-induced cognitive impairments are associated with the improvements of hippocampal synapses and inhibition of neuronal apoptosis.